Pesticides have assured high agriculture productivity and quality for food and fiber in the past several decades. About 75% of the pesticides used in the United States are use in agricultural production and storage. The use of pesticides has the potential of raising concerns about health risk from residues on food and in drinking water, creating worker hazards, and having negative impacts on wildlife and sensitive ecosystems.
To improve pesticide spray application efficiency and reduce environmental contamination, it is important to measure the spray quality and quantity reaching the target areas. Field tests have been conducted using fluorescence tracers to measure pesticide deposition and drift, evaluate spray penetration and coverage, track spray deposits at various locations within canopies, and improve sprayer design. Fluorescence tracers have advantages in that they can be detected in small amounts, are relatively low cost, and are safe to use when quantifying pesticide spray deposits and drift.
Photo-degradation of fluorescents when exposed to solar radiation needs to be considered when choosing a dye. There has been considerable research into the photo-degradation of fluorescents and it is important to understand that the rate of degradation varies between fluorescent substances.
Another concern during selection of fluorescents is its sensitivity, as fluorescent strength varies with tracer types and wash solutions. The fluorescent strength of some substances appears to be different in alkaline and acidic solutions. However, little information is available on the influence of solution pH on conditions on the analysis of fluorescent tracers commonly used in evaluation of pesticide spray application efficiency. This is important because during analysis, the fluorescent dye must be washed off of target surfaces with a solution and the solution effects on the dye must be understood.
The objective of this research was to determine the influence of wash pH conditions on fluorescent intensity of water soluble tracers, in an effort to minimize analytical errors in the measurement of spray deposition and drift. Five different water soluble fluorescent tracers were tested under various wash-solution pH conditions. These 5 tracers were Acid Yellow 7, Eosin, Fluorescein, Pyranine, and Tinopal (Table 1) . They were tested in wash solutions with pH values of 6. 86, 7.41, 8.43, 9.18 and 10.4 . After the solution containing the tracer was set to a given pH, the sample was placed in a cuvette for 2.0 7.8 1.9 4.3 9.10 1.8 10.9 1.9 3.9 10.40 2.1 8.9 1.9 3.9
[a] Rc represents the ratio of two concentrations, which is 3.0 µg/mL to 1.5 µg/mL for Acid Yellow 7, 0.3 to 0.03 µg/mL for Eosin, and 0.03 to 0.015 µg/mL and 0.03 to 0.0075 µg/mL for Fluorescein, respectively.
fluorescent intensity analysis at a given excitation wave length of the tracer. The fluorescent intensity of wash solutions without tracers under different pH conditions was also measured at the excitation level of the 5 tracers.
For the water soluble tracers evaluated in this study, fluorescent intensity of Pyranine, Fluorescein and Tinopal was influenced by the solution pH conditions, decreasing as the solution became more acidic ( Table  2 ). The fluorescent intensity of Acid Yellow 7 and Eosin, however, remained constant over the range of pHs tested. The fluorescent intensity of all tracers tended to become constant at pH levels higher than 8.43. For the same concentrations, fluorescent intensity varied considerably with tracers. Pyranine, Fluorescein, and Tinopal produced greater fluorescent intensity than Acid Yellow 7 and Eosin at the same concentrations. Tracer concentration, however, did not significantly influence the tracer recovery rate under different wash solution pH conditions. While this study focused on the pH of wash solution used for tracer recovery, further studies are necessary to evaluate the effect of pH on the photodegradation of fluorescent tracers as an assessment of spray efficiency. 
